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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a higher-order 
structure of an RNA from a result obtained by detecting 
a sequence B1B2 in which a probe P1 of a sequence B1 
complementary with A1 in a specific sequence A1 A2 of 
the RNA and a probe P2 of a sequence complementary 
with A2 are successively hybridized. 
SOLUTION: A higher-order stricture of an RNA is 
detected by detecting a successive base sequence 
B1B2 formed on the said RNA by successively 
hybridizing P1 with P2 by reacting a probe P1 having a 
base sequence B1 capable of hybridizing with A1 out of 
a specific succeeding base sequence A1 A2 in the RNA 
with a probe P2 having a base sequence B2 capable of 
hybridizing with A2 out of the specific succeeding base 
sequence in the RNA, and judging that the higher-order 
structure of the specific succeeding base sequence 
A1A2 is a single-stranded when the said successive 
base sequence B1B2 is detected and the higher-order 
structure of the specific successive base sequence 
A1A2 is a double-stranded when the said successive base sequence B1B2 is not detected. 
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(54) [«^CD*^] RNAO^WWS 

(57) 

[Wft^SJ **Wic#5RNA^iS«k«igtttH*ffi 

fi, (OHMERNAfc, tuf£RNA(D^"i-5^^^ig^ 
^JfiSiS^JB 1 ^rWi-^^n— 7'P 1 tulSRNAcO 

^d-^p 1 t p 2 £^iI^bT^:7*y ^Xf^r 

irfcJ: !9?ericS^5S«L-rs*SE?iJB 1 B 2£&m-f- 
^^y-fb, (3)(i)*JlSa«c-t"-6*e£ia^JB 1 B 2*s 
«fflS^-5»-frfi. HMf2RNA^#^c03S^-r5^SSB 
?"JA 1 A 2^S6»:«5a^i^:ffi-efci ! ) s Xli(ii)BtlEiS 

iffii-SffiSga^JB 1 B 2*M$ffl£;ftfc^4&£fl* ftJIER 
NA^«rSOigiai-6J!SSgB^JA 1 A 2 <DK#:«agi&S 2 

c-fos mRNA. t hIL-2 mRNA, TMV-L RNAO^^^if^iJb 







(2) 



T\ (OffiiERNAt, 

lWI5RNAro^-rs*|*^jgJK1-5itSia^JA 1A2W 

Xu-XPl<t, miERNAOWi-SftS^agar^ia: 
SiS^lj A lA2<WHA2i/W^!/^ X*J«6fc«S 

(2)WIERNA±I^. Mi^Xn-XP 1 £ P 2 hfr 

fEiififc-r ataxias b i b 2&fem£tLZ>m&&. ttrta 

RNA^#J£^3*^-f £4t^gB?iJA 1 A 2 ©S5ft«ag*s 
l#«T-fc!K X(i(ii)HtJiS5Sil*i-5iaSBa^JB 1 B 2 
J& s &Hj£;frft^*&fis ttJf£RNA(Oit#^(^i£^i-6^ 
SIS^JA 1 A 2 <73i«*«ag^ 2*«"Cfe5 t*IJ»ri-5^ 

(2)t0^v L ^X(^^^TWiIfE^iiS^, (a)flrfEXo-Xl 
Xfi2j&s, ^/u^— k-^- Vtytft 20 

^Tv^/W^ix, /^oftil^Xn— X£n je^/u^— 
T^irX^-^^X^/Wb^^ 3&>o(b)lHtfEX 

n -x i <o%mm^m^< ntyt^*^*c-&m^ & si 

ISXn -X 1 RT/WlEXn -X 2 <£>3i3te<7>&rt:*:iB!l^-r 
[0 0 0 1 ] 

l3SWOJK1-*ft*ff#iM #S8Wte* RNAOffi»:«ig 
$r^tbi"S*ife, ioJ:t*tCD*ifc*:ffl^T, c-fos mRN 
As IL-2 mRNA, ioJltf^^s^V ^ ^/l^-Ltfc (T 30 

mv-l) m^ffi^«^srttttj-r5fc^to^o-^(^Ba-r 

So 

[0 0 0 2] 

iiT-feSo -r*fc*>, rna^h ^rt<^4essB 

ux^ffii-sr ^fc^x-o^ (IH2 4) 0 ££ot. 
RNA^<75«3gfc«fiB^ia3i&»efli-sfctot-(i, » 

RNAiOi«ft«ai3ttt^^^ktttffli-6*ife* s Sfi<a 
[0 0 0 3] $£3fe, iS^lo^: LT, RNAftf 

Ls RNA^OllftSSSoWitWtffeTIl, RNA» 

1 

t 
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2 

[0 0 0 4] 

RNAOKft»]fit=»ffii-6*i£*»«i-6t>^-C*) 

S 0 c-fos mRNA, IL-2 mRNA, *3«t UTMV-L RNA<D 

[0 0 0 5] 

ts^D-y^^ac^a 9. ^ott'(7)rna» 

S<5#, c-fos mRNA. IL-2 mRNA. *5j:t*TMV-L RNACOrHi 
2M»ift£»W^£fcfc^Xn-X&M3Si-5 £ t 

[0 0 0 6] i-*fc*>, RNA^W&ffltiS* 
ftfflt6*i£tfcoT, (l)ffiERNAt, mlfSRNA 

^^ri-5i#so5Si0ti--54ttSia^JA iA2<7>5ibAi^ 

^■<f XD XnJfgfcft£iE?ljB 1 w«yn-/p 

It. flfrl5RNAO*ri-S»3e(Digfiti~SS*iB^JA 1 

A2^HA2^/^7 + y^ xpjiB^iessa^jB 2 * 

t«7 P D-7'P2t^JS^«^ry7 P ^ (2)«T 
I5RNA±(C iE7 A P-7'PUP2i^i|tlT/N 

m& 1 b 2^^asi-s^^^xt, (3)(i)s&fE5i«i-6 

ifeSiB^JB 1 B 236SttttJSixS»a'tt, m[fSRNA<D# 

3e^5SiMi"5*Sia^J A 1 A 2 wiB9c»ig^ 1 

9. ^li(ii)mjfEil^-rs^SS2^JB 1 B 2^1&£fci£tL 

*^»&fis WtERNAOft^aififc'rS^Sia^iA 1 

[0 0 0 7] ~r.-c\ m2 4^m^i^-rj:5t-> * 

fi, ±fB^Ff^^^ftTT'CDRNA(^^tfe !? 9 Sf§* 
[0 0 0 8] Sibt-. *36eB(-«S*iSfefi, mt£2*o<D 



(3) 

3 

[0 0 0 9] -r/jrfe*,, #5§Wl** WIEO^iEfc-C'fc-D 

[0 0 10] #3SWi;ii3^T±fE0V^>f y'V y 
^^^i^i- £ S*3t3i^^=¥-»tta* (U S P 

4868103. 4996143, EP0229943 20 

[0 0 1 1] £fc, *56Wfi. *»Wl;i«5*ifc£:JB^ 
Ts c-fos mRNAOiSftWifiSrftttii-S^o — ^^rfttti" 

[0 0 12] f^Hf::, t ML-2 niRNAcO^^m^^^ttl 
[0013] £ £d % TMV-L RNA^H»:«5g«:fttU-rS 

[0 0 14] a^-S^n— ^M'il(7)RNA(DS 

[0 0 15] KT3SM^IIjffi^ffil-fie^*»P^*r «t 9 
[0016] 

[«W<Z>3Hi£^7gjB] rrt-s ffl^SftlE*. BOD I 

PY (SfciiBod i py) li^eu^f ^ — 

t±m&<DffiWX'h<9 s CY5, CY3, CY3. 5 (I 40 
fcliCyS, Cy3, Cy3. 5) liT ^ — A ttS! 

[0 0 1 7] *^l^ffi6RNA(7?iB»:«igSrttttJi-€) 

4#3£<OJ£KiE?iJ (UXfiA 1 A 2 £^£tLTi^5) #8 

#38W(-«£:/n--:/ (JfiSBB^JB 1 £ B 2 Srfrrs) 
j&silSSLT^-Y^y XpJfBifttK tot, R:/o 
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[00 18] RNA(04#^a?jfiSiBJ?l] (0-ci*A 

1 A2^$nt^6) ^SSS^Ta^ffiWagSrfcoT 
^SiS^lr^ *«M(i«-6^n-^ <i&SIE?ijB 1 t 
B2§r^i-5) ^iggcLT^N^yy ^XfSr <t^li 

[0 0 19] ±IE#^(Dmii^ IT, *3t** 

rc^/P^-^K) (FRET) m^^f'J^ Lfc#!i^lD 3 |C 

[0 0 2 0] **Mt^«5*ffi(i. RNAj&Sjg 

[0 0 2 1] (RNA^^^it) *!8Wl:ff^RNA 
*#T-CflqaE"t-StOt>^tP. AttWtwfi, (HCRNA 

[0 0 2 2] tfcRNAluO^tfi, -t^SSS* 
A, mRNA, r R N A, $ <b Idli'&J&S ix-fc. Ji ^ 

[0 0 2 3] *|glM^«-6*tetw*3^Ttt, S5ft«jS*r 
ftffl3Ftu5^<#ffl^^>RNAi^iaSia?iJ!&sftJP>^Ti^S 

[0 0 2 4] ltfrfBB W<7>fci£)li:, RNAOJfiSffi^JSrifc 

V^— ^— & (^>^7 — ft) (dideoxy-mediated 
chain-termination method for DNA sequencing) 

[0 0 2 5] mttiXm «^C^5RNA<73il^i 

5g«ffl^ffifi, KRNA±<OiS9:«5gS:1*Uii-5-<#tt 

HdfeSiSSffi^jA 1 A 2 CiflLrW^D^Xf 

A2 4tiW6«j/jrffiSiB^JB 1. B2itt5t^fflv> 

[0 0 2 6] t^*. BRNAOSBXJfiSIB^iJffl^A 1 A 
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±IE:Xp-7*<£> 2 0(^j£ggB?/jB 1 £ B 2 
RNAlTiSttLt (BIB 2) W^UyF** 

10 0 2 8] %fc. «5*jH"#--5J6SSiE^/B 1 B 2*r«r 
i&ggE^jB 1 <hB 2^MtT^^7'ii 

[0 0 2 9] ^ft:Wt-tt. ^Tl^^^5J: 51-, i&S 
gS^ijB 1 tB 2^6/0-7^ 1 £ P 2fr-^n^x 
^^^S^JS-frU K7^<^SPia"C. JfiSgS^iJB l tB 20 

[0 0 3 0] (1) mytm%^/^3?—&m (FRE 
n-yti 1 *ao^D-/-C4)ot x 1 o<DXn — Xfi^ 

Al^WXy ^-f XUfcIS, ^^Rfe^^^^-^Ii)^ 
[0 0 3 1] r<73»g\ ^JVif—T 

y'tim'MLx r n a tc^N-f 7' y #4 40 

[0 0 3 2] ^oT s ^:«P^(r«-5^j£*ffi^i--5ri: 

[0 0 3 3] £$>K, ±f2^/l^-T^1rX^-^ 
2o(7)7 0 n-7'^IstLTRNAII^-l'7'lJ X-< X 50 



6 

[0 0 3 4] (2)^^t'>-^— ^Si^W^Uy^ 

i^yD-7'it RNAnaiU/w/y ^ xu 

tot, r. ft <b O X o — X^RNA^cD^ Xy y Kffc 
->^»ieT'*>5^2*a-efe5^*D5r * 

c z> x b i^rmbis £ ft&-< < ft s t 

[0 0 3 5] £<bK x ±fH^^v'^-^^**^£E* 

TRNA (1/^ X y £V Xi"6SS s ^ly^-r 6 

[0 0 3 6] (/p-7') *5IP^^*3^Tfi6ffli-6±«E 

Xfi* RNAroiSftSliitSrlSttJ-f-S^^ffl 
#£>SSSgB?UA 1 A 2 £ftttlftfcttgBB?iJT-*>5B 1 £ 
B 2&3frf£ 1 b<7?T*fc£ 0 

[0037] RNA(Dmykmm%:%>ft'tz>'<$$ i > 

^W^Si^iat, l^t^ft^TuD^cDRNA 

Jrt\ RNA^EJiJ(-iot^r^^lS»:«3e*<*ffl-r5 

f«iij;^>f^-7 B i/-h) i^d^. ^ti-etMommz 

[0 0 3 8] *^n-^t6aiE^iJ!S(rfi4#liSiJ|5fiii* 



(5) 
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3Ei*fc. t£oT, 5i«(ii o~4 0 46ST*fe^tfJ: 

y !i ^ Lit 2 ii^^S^t^ D , fro 

PBfto i ^ 3£#fc* * a> & K x*> 9. r o g 6*j -m 2 

[0 0 3 9] (/o-^il) ±KIftMLfe**M(r 

[0040] *5iiKic*3^T(i, wi- 5* *«ar 5: 

tWi— (2-~>r/^^y>) - (N, N-^y/ot' 



10 



20 



{£fflT#£ 0 Zti\z£ K«tf>ffit<Z> 

[0 0 4 1 ] ^fc, V^$—$V><DiiLWtel:Tf})>jJ-$V> 

[0042] yy^-9i:M«*^^m 

[0 0 4 3] «TII3HB^JI-^^**^S:ttMi-5*s, 31 
[0 0 4 4] 

(1-1) ty^DNAO^jS 
WTOSSjE^JSrto^-H DNA/RNA 
v-V-tl^-^i^— (Perkin Elmer: Model 394 *fcfi Per 
septive : Model 18909) Srffl^T* JB ->T y xf^7 5 



F 1 : 
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F 8 : 
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L 1 : 
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L 2 : 
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L 3 : 
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L 4 : 
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L 5 : 


5 


L 6 : 
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L 7 : 


5 


L 8 : 


5 


L 9 : 


5 


L 1 0 


: 5 


T 1 : 
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T 2 : 


5 


T 3 : 


5 


T4 : 


5 


T 5 : 


5 


T 6 : 


5 


T 7 : 


5 


T 8 : 


5 


T 9 : 


5 



-X 
-X AT 



[0 0 4 5] 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3' 

- 3 ' 

-XTAGAAGGCCTGATA-3' 

- 3' 

- 3' 

- 3 ' 

ATGAATGTTGTYTTCA-3' 

-3' 
-3' 

-XATACACAATCGTTTG-3' 



XCTCATCAACAACTTC 
X ATC 

GCTG 



-3' 
-3' 
-3' 
-3' 
-3' 
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5 
5 
5 
5 
5 



T 1 0 
Til 
T 1 2 
T 1 3 
T 1 4 

±EX\ Xfi, 6- (h!)7;u*n7tf;U7$>') ^ 

^ >y yjd — ^ s<—*>>^/U-? — i/\/<l/ : Cat No, 400 
808) Yte, Uni-Link AminoModif ier (CLONTECH La 
bratories Inc. Code No. CL5 190-1) £r^"f~ B 
[ 0 0 4 6 ] ^i-i^timbt-ltifcfcyoZ, 4 

V-|iI^7A:TSK-GEL DEAE-2WS 

(4.6mm^ x 2 5 0mmM) U Wc3£ 

0.8ml/^ ififi4 0S, SBttliHCOOHNH< 
4gi5- 2 0%CH3CNTfc*), 2 6 0 nm©8lRT'ft 
fctiLfc 0 HCOOHNH^iEli, A*ft : 0.2M HC 
OOHNH4. B*ft : 1M HCOOHNH^20(7?i 
a?»-&i:bSrffix.-5r tTf&SLfc, B?&^it^ : 3 5% 
-85 %/ 2 0 5^4giB4rteJ8 Lfc 0 

[0 0 4 7] ^*Ufc«^:BiteUfc«. *Sft»Ufe Q 
[0 0 4 8] (1-2) =fDNA<£> Bodipy493/503 



3, T4. T 5, 



— CTGCATCTACTTYTGTA — 3' 

— TGATTTTCTTTGYAATG — 3 ' 

— GTTCTTTTCTGYCATC— 3 ' 

— AACATTCTCCAYTGAA — 3 ' 

— AGAAGCCTTTTYCAGA — 3 ' 

[0049] NHSS (N-Hydroxysulfosuccinimide, S 

oudium Salt) 2 . 5 m g £: 3 0^4 # p y y h/KOgSSi 
zM^ EDAC (l-Ethyl-3-(3-din]ethylaniinopropyl)c 
arbodiimide) 5mg^r5 0 ^4 $ n y y h^KOSSlizk 
10 IC-^^L^X^IU^o wix^t, Bodipy493/503 t* 

(Molecular Probes Inc.) lmg^50v/f^ 

A^rO.SM NazHCOs/NaHzCOaill (pH 
9.3) 3 0 0^>f ^ p y y h/Hl^Lf^^^M^ 

K^*:****!, 7.** CAPCELL 

20 PAKC18 (6mm^x 2 5 0mmif) ^rffiffl 
U MilmlA\ K4 0g, ^fttlliCHsCN 
%-5mMTEAA, "Cfc!?x 2 6 0 nm^Mt^ 
fctiL*: 0 CHs CN^JlEfi. A*£ : 5%CH3CN. B 
iff: 4 0% CH3CN0 2oOM^^lt^^t^^ 
£-Cffr#Lfc 0 B^COit^ : 3 0%- 8 0 %/ 2 0^^ 

j£U. 2 6 0 n mc0^ll3ii:^:7fefe^cOP^l^ (4 9 3 n 
m) *flM&Lfc. :ix^S«Ltl^Lf: e 
[0 0 5 0] 

F 1 Bodipy493/503 ^ls& 

Bodipy493/503-X) TCTAGTTGGTCTGTC - 3 ' 
F 2<D Bodipy493/503 WMit) 

Bodipy493/503-X) C T T C T A G T T G G T C T G - 3 ' 
F 3 <DBodipy493/503tfI&{£) : 

Bodipy493/503-X) ATCTTCTAGTTGGTC - 3 ' 
F 4 (DBodipy493/503tiMO : 

Bodipy493/503- X) CTCATCTTCTAGTTG-3' 
L 1 <OBodipy493/503SSWflO : 

Bodipy493/503-X) ATTATTAATTCCATT — 3 ' 
L 2 <DBodipy493/503^g&{£) : 

Bodipy493/503-X) GTAAAACTTAAATGT- 3 ' 
L 3 OBodipy493/503tf l&fr) : 

Bodipy493/503-X) GATCCCTTTAGTTCC-3' 
L 4 <OBodipy493/503glI&{£) : 

Bod ipy493/503 - X) TAGAAGGCCTGATA-3' 
L 5tDBodipy493/503}li&ffc) : 

Bodipy493/503-X) CATTCAACATAATAA — 3 ' 
T 6 2 D (T 1 ^Bodipy493/503lf !${£) : 

5' - (Bodipy493/503-X) GCCATTGTAGTTGTA — 3 ' 
T2514D (T2 tOBodipy4 93/503^1 Wife) : 



-tfS^^Ufc^y =fDNA (FK F2, F3, F 
4. LI, L2, L3, L4, L5. Th T2, T 

T6, T7) % Bodipy493/503-CSWs 



F 6 6 2 D 
5 ' - 

F 6 6 4 D 
5 ' - 

F 6 6 6 D 

5 ' - 
F 6 6 9 D 

5' - 
L 1 8 3 D 

5' - 
L 2 2 8D 

5' - 
L 3 8 9 D 

5' - 
L 5 3 6 D 

5' - 
L 7 1 5 D 

5' - 
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5* - (Bodipy493/503-X) 
T3380D (T3 cDBodipy493/503S^f*0 

5' - (Bodipy 493/503- X) 
T4038D (T4 £DBodipy493/503}|lg&ftO 

5 ' - (Bodipy493/503-X) 
T 5 2 8 1 D (T 5(DBodipy493/503$^&f£) 

5* - (Bodipy493/503-X) 

T5479D (T6 (OBodipy493/503tTOMto 

5* - (Bodipy493/503-X) 
T1926D (T7 (OBodipy493/503^B^f*) 
5' - (Bodipy493/503-X) 
(1-3) *}) ^DNAGQC y 5 8HSe 
tMDNA (F5, F6s F7 X F8, L6, L7, 
L 8. L9 V L10 s T8, T 9, T 1 0, Til, T 
12. T 1 3 , T14) £r CySfesR-CSWE Lfc 0 
[0 0 5 1 ] 1 -^(EtCySfeSS (Amershanu FluoroL 
ink Cat. No. PA25001) ^10 0~^^ # n ]) -y h/KZ>jg8 

5MNazHC03/NaH2C03iiJS (pH9.3) 

F677A (F5^Cy 5 



-3' 



-3' 



- 3 ' 



- 3 1 



- 3 ' 



20 



- 3 ' 

*W=fi, S4fittB*7A x CAPCELLPAKCl 
8 (6mm^x 2 5 0mmM) SrffiJB U S65£ 1 m 
1 ?M4 0g, »S)tB(iCH3CN4giB-5mM 
TEAA, T*fc>9, 2 6 0 nm<O!ftlRtWttilfco CH 
sCN&JgSte. A« : 5%CHiCN, Bift : 4 0% C 

fc„ BSS^Jt* : 1 5%~6 0%/2 0 #<7)5)ia£H£JB 
Ufc 0 ^BiUfee— ^eoaRiR^^^ h^Srfi'JSU, 26 
0 nm<ai»ifc£S$fcfei|i(£«ffi (4 9 3 nm) *:5fcSBL 

[0 0 5 2] 



-Cy 5) ATCT-3' 



-Cy 5) TCAT-3' 



-Cy 5) TCTC- 3' 



-C y 5) T G T A — 3 ' 



-Cy 5) TTCA-3* 



F679A (F6(DCy 5 HKftO : 

5* — AAGCAGACTTC (Y 
F68 1A ( F 7 O C y 5 WffiLW) : 

5' -CAAAGCAGACT (Y 
F684A ( F 8 O C y 5 SEtttO : 

5' -CTGCAAAGCAG (Y - C y 5 ) ACTT-3' 
L198A (L 6<DC y SW^ifc) : 

L 2 4 3A (L7(DCy 5I») : 

5' — GGCCTTCTTGG (Y - C y 5 ) GCAT-3' 
L404A (L8£DCy5 : 

L 5 5 0A (L90Cy5lM) : 

5' -AATATTTAAA (Y~Cy5) T A A A— 3 ' 
L730A (LlOOCy 5 Wffiffi) : 

5' -AGATACTATAT (Y~Cy5) T T A A — 3 ' 
T7 7A (T 8tf>Cy 5«HM*:) : 

5' — GCTGTTTGTGT (Y - C y 5 ) G T A T — 3 ' 
T 2 5 2 9A (T 9 <DC y SSWffiflO : 

5' — ACTAACGTGTG (Y - C y 5 ) GTTC-3' 
T 3 3 9 6A (T I 0<DCy SmWiW) : 

5' — CTGCATCTACTT (Y-Cy5) TGTA-3' 
T4053A (Tl 1 COO y SQU&ftO : 

5' -TGATTTTCTTTG (Y~Cy5) A A T G — 3 ' 
T5296A (Tl 2tOC y 5 
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5' — GTTCTTTTCTG (Y 
T5494A (T13cOCy 5 ffiStft 

5' -AACATTCTCCA (Y 
T1941A (T 1 4 (DC y Sffi&ft) 

5' -AGAAGCCTTTT (Y- 
(2) t HL-2RNA<Z>mjK 

t HL-2 cDNA***"*"* 3^7*5: KDNA, pTCGF-II (ATCC 
#39673, Proc.Natl.Acad.Sci.U.S.A. ,81 .2543-2547,198 

4) X 9 ^'JPlSl^pst IT-9]9fcHLfcIL-2 cDNAi£r)f R 
NA-frdcffl^^^— pBluescript KS(+)(Dpst I?^bfl$fl:(- io 
T3^p ^ — * -T^i-f^cDNA^ami"^> X 0\^7-i 

#*U 100 ml^!RHft**R*^Plasmid Midi Kit (QIAG 
EN) «rfflt^-C46.2 /i gO;^7 * S KDNA£i*W • L 

[0 0 5 3] H^kf*^^ K£ffl|5fi#*Sma IiffHb 
^proteinase K~C:&#?t&. y^y — A- * ^ n p ^^J* 20 

[0 0 5 4] ^coffimmfc^m}i (0.66 Mg) fcttSi: 
L T„ RM &mJ$'t£&&&f>1&& : kA :C:G:V=3.5:1.8: 
1.4:3.2t U7tT3 RNA/K y 7— ifj&fS&'f ^s\* hn^ 

h (Megascript T3 Kits, Ambionfr) £rffl^ 

L-2 cDNA£r£§2gJ <h LfcIL-2RNA£-£/# Lfc 0 SfSfeT 
ft, DNase I (I^ry K Ambionit) t?»S!DWA4:5W!? 

^^ffi^T^'^UfCo »<bttfcRNA»fStw-< 30 

-Sitaftii U-Cfc hIL-2 RNA&UHKU *KJS<OBSi£: 

70%^ y — /WT* 1 ^NAtfcW» (139 M g) 3rR 

Nase free water (fp^y K Ambionfc) "C@7^L. 5 

^g/^l^RNA**S:WKU, &$k<D'^ 7* ]) ?4 i?--> 

[0 0 5 5] (3) TMV-L^y ARNA^SS* 
TMV-LyV .ARNAte. TMV-L<^^lE^iJ63844SStO c DN 
A&^&y? *x K : pLFW3 (Proc.flatl. Acad. Sci. U.S. 40 
A. .83,5043-5047,1986) <D? m -7 vt * - # — v * — 

^— l-«#*X.fcpTLW3 (Bio/Tech. ,11 ,930-932.1993. 
Molecular pathology of tobacco mosaic virus reveal 
ed by biologically active cDNAs ,p. 1 49-186. In: Gene 
tic Engineering with Plant Viruses. Wilson, T.M. A. an 
d Davis J. W. (Eds.) ,CRC Press, Boca Raton, FL.) £ 

fc. i-^fc*,, P TLW3SrS'JPfig?3RMlu I-CE«tt(^«J»r 
U TMV-LiO c DNAcDamJ^&g-r5T7^ci^-^ — 

t^T7 RNA 1fS:^fflSi*:5^i:I^J:!9yy J* so 



-C y 5) CATC- 3' 



-Cy 5) TGAA-3' 



Cy 5) CAGA-3' 

[0 0 5 6] T 7 ya^ — f-ffl<D4 >t* h 

nte¥Rf&3f s/ h (MEGAscript T7Kits. Ambionf±) S: 

ffll^, fc^lE^^/SKl*. ^r-T^^ffiig (m7C(5')p 
pp (5 *)G : Cap Analog) (ittAD LT*5 b^ SfcMlii I"C 



fcRNAf*#3tea>TMV-L RNA<£ 9 3&S (CGC) £#<Z)R?IJ 

[0 0 5 7] -&*$tLfcTMV-L RNA^JSfct! • 4 
>t f hP^I^7 h (MEGAscriptT7 Kits. Ambion 

li:/^J; Si-iS&frDU 37t:^30#a££i*:-c§ja!<ODNA 

£r5^$?b/c e -tO^K Ammonium Acetate Stop Solution 
(5M Ammonium Acetate. 3 OOmM EDTA) £\ #*<E>SI&ift 
gd s , 0.5M Ammonium Acetate, lOmM EDTAi: feSflfctwiP 
^DNase I<OKJj?£f£.it Si*:*:. Sfc^ihtg. :7^y — 

[0 0 5 8] (4) t F c-fosRNA<D» 
fc hc-fosstfs^f-ORNAIi, c-fositf^DNA^^aif 
-*«DNA4:»at Lt>f>f ho^RNA^ 

[0 0 5 9] t hc-fos3i{KT-cO=>— K«*S (2100^ 
£) ^Is^y K : pSPT-c-fos (^^F Gene ban 
k) £n T3/p^^-^tt§ pBluescript 7"^^ 
c * — <DTM\zm»*-fr-?7X 5 K : pBlue-c-fo 

s ^t^l^L/Co r CO pBlue-c-fos^7^ * K4r*»f J 
M 1 0 9^(1 h 7>-^.^^- — A h — A£ 

^X7t^§m J M 1 0 9#c£;*:fi:ig#LT pBlue-c-fos 

y 0 ^^^ K^^si^iirn^it/c 0 ^co^ s ^mmjMi 

0 9ftJ: 5 pBlue-c-fos 7*7* % KSrWttl * flil 
fc 0 pBlue-c-fos y^^^ K^$0^^SmaI 

-eftSHfcLT. >f yt'hng?RNA^iSiiffl^5il 

Sat, >fyt>Pg?RNA^6(U5 c-fos 
RNAO^JSII ^DNAl^^^iX^ c-fosDNA«Z) 
±fflcl^4Si-6T3>^o ; &-^ — RNA zKy^y-if 
Sr^fflS^^r tt-J: "9tTofc c ^^t^li, 

T 3 ^P^-^-ffl^ y t' h n^MS^ 7 1^ (MEGA 
scriptT3 Kits. Ambionft) SrJB^fco »bixfcRNAS?S 
lw^y^n/<y— /uS:2f&SADx, 3S'^ (Hkrpm, 7^ 
W) trJ;6itS«lt Itt hc-fos RNA£[e]i&U 

i&^Lfco 70%3L^y-/Ut i l [H-ri-l^cRNAttffi!* (13 
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(7-1) h RNAdS IL-2 RNA^fct 

S36«S8^y ^NA^n-^OiJ^*-^ hvU(i x IxSSC 
(l5mU Sodium citrate . 1 50mM NaCl;pH7.0) + Tigif30 

2Sfi^;ft,-tVL300 nM) ■ClxSSC4 3 TiS-&U"r^fl-Cl 5 



V 
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9 Mg) SrRNase free water (IH^ry K Ambionf±) "C 

[0 0 6 0] (5) y ^y^^/u^ffifiH^f 
fi^ (XELFl- a) «RNAtf>BB® 

r^y ^^^^/ue^fiH^f-ae^ (xelfi-cO ^ 

RNAI1 XELFl - a »g^D N A fr— #ISDN A *■ 

LT^>t' h □6¥RNA^j£HJ:DMt 

[0 0 6 1] -f > tr h u Is^SlSJfl * 3/ h (MECAscript 
T3 kit, Ambiona)l-JK< 1 t*tbrv^S7 p 7^5 K : linea 
rized TRIPLEscript plasmid&WJPfittiREcoRI"Ctea L 
X**J1800JfiS^S*W XELFl- a DNA^ "9 tb Ufc a 

lt*3^t/7^5 K : pBluescript II KS (+) (STRAT 
ACENE&M) tiLIJ-y^ n — n>^U XELFl - a D N A^r 
Sts??*^ K : P Blue XELFl- a SrW*: (**J4760:£ 
S) „ Wb^fc pBlue XELFl-a«:S']PI»IRSinair*iSjB 

itlfco > t f h p ^¥R N A^teJ^II J: a XELFl 
-qRNA^jSH ^DNAi^-a^ix5XELFl-a D 
NA(0±ffi(^tt@-r6T37°n^-^-^T3 RNA ^ 

7^^ffl$*5: tic j: 9fTofco sm^n, T3 

^n*— JBflM > h nls^SJC^rS' h (MEGAscri 
pt T3 Kits, Ambiontt) £rffl^fc 0 -frJ*S^c XELFl - 
a Steffi • JtKfi. QIAGEN Total RNA Kits (QIAGEN 

it) ^m^\ *<Djym&*v hco^m-mctz. 0 

[0 0 6 2] (6) #fflfl&^ibOinRNAig 1 'fr^tttb 

<Dmffl&V&&.& OligodCD^Xiy^t'-X (vyis 
t'fellts polyAR NA^rT7 >f -ffirKU 

[0063] ( 7 ) ^st*^ h/^ay^ 

y =fDNA^P-^ttf7kStoS3t^ 

[0 0 6 4] 

S3fe#3te*Kft : 0 3t F 4 5 0 0 

S : 4 8 0 n m 
*3ta>J^lSS : 500-750nm 

*7^:TSKge 1 DEAE 

) 

«3£ :1ml /ft 

&StrtB : Am : 20 mH Tris-HCl, pH 9.0 

BS6 : 20 mM Tris-HCl, 0.5 M NaCl pH 9.0 

A*SfcB*K*:fi'&i-5rtlcJ:5, NaCl «g0^7^7vxy h^i^I 
0. 125 M - 0.5 M /10# 

»ttSli*^»»R (2 6 0 nm) *3<t t/*3t3Sgt- Ttt o Iifi)jei£fi4 7 5 n m/^3ta'JSififi 5 1 5 n nu xT y 

fc 0 %yt&m\Z£Z>&tti(D%ti$^ tyn'DNAyu- ^DNA^D-7'IIi^^^tl/^5fttI^Cy 5(Z) 

^Kt*»£^TI^£:£#feSS;& s Bodipy493/503(Oi:#{C 50 t § UfilSftieftS 6 5 0 n m/:£3fcKttii£fi 6 6 7 nm 



10 [0 0 6 5] (7-2) ^-^s/hRNA^ T1IV-L R 
NA<7)<t # 

^DNA7'o-yo^^^ h/W±> 1 
x S SC»«iS*-e*K 330 nM X*m^Lfz Q # 
S«««ty=fDNA^o-^fc TMV-L RNA^^ 

/UJtl : 1 (yn-^^O'RNA^igli^ 330 n 
M) tlx S S Cjffi«SS4 3 t?ffi'& LTMT*3 O^MJEA 

[0066] (7- 3) * — hRNA^ c-fos R 
20 NA<£>£# 

^H»]j^DNA7 ( n-7^^^ h/Wi, 1 
x S SCittWffttt'T-aifflr 250 nM T'PJ^L^ 0 3=*:, # 
^fifH&^y ^DNA^D-^tc-fosRNAtSrfi'g' 

itl : 1 (^n— ^^3j:t5RNACO«Sli#^ 250 n 
M) tlxSS C jm-g- LTifiT* 3 0 ftmik 

[ 0 0 6 7] (8) ^m^W^^^h^yy (HPL 
C) 

30 M^Sty^'DNA/n-ytRNA (c-fosRN 
A*fcfiIL-2RNA£fcf±xelfl-a RNA) £ Sr^-Mt; 
1 : 1 (y°o— ^JztfRNA^j&Kli** 250 nM) 
■C 0.15 M NaCl* 0.015 H ^3:^8^ h y !)A y p H 7.0 

HP LCia RNA^iii^LfcMI^ 

y =fDNA^p— ^t*g-&L*i^*«gat^-y ^'dna 

[0 0 6 8] 

-NPR W4.6mmxil3.5cm 
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[0 0 6 9] (9) IL-2RNA£>2|WfliStf)ftSf 
lL-2RNA(i±* aMH R N A "C*> £> „ 

RNA0)2&»ig£fH^5fcifrl;i* £JLT^)5a<0*3feW 

NA^n-^l Bodipy493/503 TSBe £ Jixfc 2J" JJ =* D 
NA 1 8KBt C y 5 TSSffi $ ^ * V =H3NA 1 «Jg<D 

2SSiiaiLrSRi-ftffitfco rjft,e> 5i^S^O:7 P P-- 
:mt^i i ';f^ML-2RNA£7^;ft,^ 3 OJ^S^^ 
<£K. 2a^0^n-y^I^LT^^y V #-<X^h 10 

[0 0 7 0] (1) . L183DXp — :/ £ Ll98A^o — Zf 
L183DXP — y'mi-2 R N ACQ 183 &S-197 
SRffil-ffiliftfeaSga^JSrt ^>Bodipy493/503-T i tI 

[0 0 7 1 ] (2) . L228D^n-y t L243A:/n — 
L228Uyn— ^filL-2 R N A to 228 ^^-242 J&gc7) 
815 tfc I Z. *@ liSt) ft &£tem £ h "^Bod i py 4 9 3 / 503 T?MSe $ 20 
;h,fc;^P— r/TfcB, L243A^n-^fiIL-2RNA<0 24 

[0 0 7 2] (3) . L389D Zfxi — -J t UOAA Xd — 
X 

. L389D Xp — Xfi IL-2R NA(^ 389 

ffiffii-SffittfrSSffiTflfc fc *>Bodipy493/503-C«ggfc$ 
stxfc^P — ^-C$>9, L404A^n~^fi IL-2RNA(O40 

5 -QWM £ ftfc^ n - y-C fo 3 c 30 
[0 0 7 3] (4) . L536D ^p — y* t L550A :7"p — 
X 

L536Dyp— 7l-£ IL-2R N A CO 536 J^g-549 JfiStf? 
asttl-ffifflft ftffi£IE?"J & ^Bodipy493/503T-ffl5$ $ 
ixf:7'n-7'tfc^ L550A^°n — ^(iIL-2R N A<0 55 

5 -C W tt $ tt ^ u - 7' T* 6 o 

[0 0 7 4] (5) . L715DXp — 7* £ L730AXP — X 
LJISDr/n— RNAO 715 ^S-729 ^Soo 

fflffiKffiffiftftJSSE^JSrfc *>Bodipy493/503T-«SK$ 40 
ilfc^p-ytfeO, L730AXp — 7*(iIL-2RNAO 73 
0 J^S-744 J!6S^ffiffi^ffifflW**SiB^J*t*>Cy 

[0 0 7 5] 5£S(OXp— ^^X^UwO^T, 2 ffilg 

S^LT^/UJt 1 : 1 tOit^(-^5i: 5 l-IL-2 RNA& 

h/HZ>Kfb£«3iSLfc (04 — 8) o ^OJfe*. 
(2) (Om^^ii: (L2280 t L243A) Lfc t # so 
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ICil, IL-2RNAS:i8aDi"5fc, Bodipy493/503 (D^-fc 
(&S 515 nm ifi523 lw tf-^ 4: t,o^*) 
U Cy5 (ififi 670 nm IHfc*— ifcoS 

3te) 3& s *t^Ufeo Cfttt* 2«)SO/n-^siL-2RN 
A^ 228-257 ^SJffilrifcZtMCiifii IX^^f 7' U ?4 
Xf5:^llJ:oT v 2o<D*5tfe* (Bod ipy4 93/503 
<b Cy5) B8(Oagai*5ffiaufcfc*, Bodipy493/503 £ C 

(1) WiK^fcii- (L183D t L197A) . SJjrtf (3) 
(Om^io^t < L389D £ L403A) Lfcttt^i 

-fbftli (2) ^^^<hlt^LT^>^^ofCo 

(4) <M&fy&i7l£ (L536D <h L550A) , *3j:tf 

(5) OOiia^^ (L715D L730A) ^rffiffl L^i i: * 

[0 0 7 6] L228D, L243A, L715D. L730A (D4^>CO^ 
D-yi:ot>T, ^ix^fix IL-2RNA^^/^it 1 : 1 
"CS'&LfcS. HPLCia^ IL-2RNAt^Ufc 
yn-y^^U^^ofc^n-y^^^tUfc (HI 
9) 0 {^B#^5^ICiS^yn-^^ N {*«PB*B!]7. 

553-lw IL-2RNA^J;r^ IL-2R N A t ^-f 7" U ^-f X 

ufc^n-^^-ttu-en^a^^So L228 

Dx L243A, L715D. UWhn^th^iX, 35%, 36%, 20%, 2 

d-^^X^^ 35%, 16%, 20%. 2% "C£>5 0 
[0 0 7 7] rix6<!0iB*#i. ^^^.-^^ h/K^K^k* 

[0 0 7 8] (10) TMV-LRNA<7D2 9:fllaS^^ 
TMV-LRNA**^* 6384^2^— *«RNATfc5. w 

ORNA^2^ig^^5fe^^, JSyT^7ffi©S3fe 

»y^'DNA7D-7'«iif: c ^aa&^y^ 

DNA^o-m Bodipy493/503 T*»BStS^fc^y=^ 
D N A l^S<lr Cy 5 T-«R* $ ^" D ^'DNA 1 SIS 

LRNAtD^^-^^^^3 0— 3 2m.^<omtL^, 2 

fg #J££Ba3W 4r t o T ^ 6 0 

[0 0 7 9] (1) . T62DXn-^" £ TllKf^ — 'f 
T62D^ p — ^ fiTMV-LR N A <D 62^S - 76^SO^filr 
ffi^t)^SIS^J^t 3 ^Bodipy493/503T*tl^$n7c7 P 
P-yt'fc!), T77AXP— yiiTMV-LRNA(D77SS - 



(11) 



ftfflW-l 1-285386 



19 

[0 0 8 0] (2) . T25HD7°d-7' t T2529A^u — 

T2514D^o— ^fiTMV-LRNA^ 2514&X-2528&S£> 
SfUffi»-*Btt6t?*4fiSiaM«r t *>Bodipy493/503X l «K £ 
ixfc^o— ^T-foO , T2529A^D-yiiTMV-LRNAO 

[0 0 8 1 ] ( 3) . T3380D £ T3396A 7°n 10 

T3380D 7"n— 7*f4 TMV-LR N A CD 3380&S- 3395^ 
oasffilCteMW^JSSiS^i* t> *>Bodipy493/503T-« 
pjfe^ftfe^o— ^T**)?). T3396A7°n-^liTMV-LRN 
A(03396aS-3411*Swaffit-ffiW6^/£ift£iE^JS:t 

[0 0 8 2] (4) . T4038D ^o — 7* t T4053A 

T4038U^o — ^(i TMV-LR NAO 4038:&g-4CI52j&S 
^asfatwfflffito^jfiSE^JS: ^ *>Bodi P y493/503-C«« 20 
Saxfc^n— ^Tfe 9 x T4053A^d — ^ttTMV-LRNA 

(7) 4053*a-4068*s*75axffit-ftii[W>iiasia^j* i i> 

[0 0 8 3] (5) . J^SlD^n-y ^ T5296A^n — 

T528 1 D^ 6 o — :7"f4TMV-LR N A CO 5281 4tS~ 5295J£K<Z> 
SRffilrffiffiW/.cjeSE^JS: t> *>Bodipy493/503-C«K $ 

frfcT'n— ^"CfctK T5296A^n— ^(iTMV-LR N A<7?5 
296^S-5310^g(Oa^i-^M^)^^SSB^J^ 1 b^C 

y 5tIl^ilfc7 P P-7't^6 fl 30 
[0 0 8 4] (6) . T5479D ^p — 7* t T5494A 

T5479D^P — :7*I4 TMV-LR N AO 5479^^- 5493^^ 
0^<it^^ffi^^Sid? r 'J^^'bBodipy493/503Ttf^s 
£ tt*:^ n — 7*X*h V . T5494Ay d — 7' (4TMV-LR N A 
(O 5494*S-5508^S^affil-tBWW*aafiE?«^:t> 

^c y ^-efc-So 

[0 0 8 5] (7) . T1926D^n— 7* t T1941A^n — 
7* 

T1926D^n — ^'^TMV-LRNAO 1926^X- ] 940^^0 40 
asfifctiffiffiW teMMSWl % t> *>Bodipy493/503T«S« $ 
ttfc^n— ^T-fct) , T1941A7"n-^liTMV-LRNA(01 
94l46£- 1955*^^4twffiffi6*)^aSiS^Jft t*,C 

[0086] zw/D-^iimiro^t, 2 as 

MLT^ttl : 1 OJfc^fcfcSJ; 5l£TMV-LRNA4r 

h/ME^fb&lRfSSLfc (DlO-16). ^co£g so 
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. (1) (D^v—y'^n^ttzfiim \^tzt & k 

14. TMV-LR N A **D;t££ Bodipy493/503 0«3tS*g 

{bds«*$^fc 0 (5) ^7 , p-7^E^bt^i 
Lfc£#l::i4, (1) <Dyv-7*m.&'£to J £%:$im Lfc 
^#tra«^^b^«|»Six^*^ a^b*4 (1) Srffi 

ffllfctliOVXf^ot (2) (3) 

(4) (6) (7) t0^a-7'a^h>ii:^^Lfct 

[0 0 8 7 ] £fc. (1) O^n— >rffl^h>-frtXELFl 

TMV-LR NASrJOx.fct J: -3*^-< 

^ h/^b(4lK^^^X^^o^ 0 -r*^*>. (1) ^ 
p TMV-LR N A £ U/c t # 

CfcSSte*^ bA-X-fbtt. J»tfjRNA£ LTTMV-LR 

NAM Lfc t ^ Kq#SW*£fb-Cfco fc 0 

[0 0 8 8] Zilb<Dffi%:frb, *HlfiffilT*SI»Ufc* 
#T t^rfi, £ffifcj£«ftftif) T(4, 62-91&go£& 

9, — 1926-1955&S<Offitt&^l4fc£ D^-f^y 

[0 0 8 9] (11) c-fosRNA^)2^ii|0^ 

c-fosRNA(4^^2094t£SW— *«RNA"Cfe-5 0 £ 
r«T^«3t«SM- y =fDNA^a-^»Lfc, 
^ISIty^DNAyp-7'H Bodipy493/503 "CSS 
&titz*V =fDNA C y 5 "CSTO £ ftfc 53" y =f 

D N A 1 «Jg<73 2*1S 1 #£<b ITStMi Lfc 0 

[0 0 9 0] (1) F664D^p— y £ F679A:7 P P— 7* 
F664D:7 p p — :7*f4c-fosR NAC 664:&^-678i£g(7?£& 
ffiKfBttftfc^Sia^J* *>Bodipy493/503T*«» $ tu 
fc:/p — ^T-fct), F679AT7*p — 7* !4c-fosR N A CO 679 
*S-693*S(Offlffit^ffi«W*ffiSia^J*t>*>C y 5 

[0 0 9 1 ] rc02^1IIlf i §C0^ , n— y^^e/Uttl : 1 

[0 0 9 2 ] 7°p-7WL^ 

/H7)8MbS:«SLfc (017) , -t^jig*, c-fosRN 
A^^D^L^i: Bodipy493/503O*)t5SS^«^U Cy5 

NA (fiSit-C250i&) ^^D^fc^#^(4, 
hyHC^b(4H«SiX^ofc e $ibfw, :«|lc- 
fosRNASr^p- 7'lw^LX^^yul:^D^6<b, 

hMzgEfctf&btotitiio Lfc^oT, 679-693 
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[0 0 9 3] ^ll, CO 664-693ffi£oaU£OJSi2<Dl$ 

£ ±«e*s ct o*T^(w-r e> l « r<o 3 ^ato^^tf at* y 

[0 0 9 4] (2) F662D^°P-7' £ F677A:7 P P-7* 
F662D7°n — y(lc-fosRNA(D 662ffi2i — io 
ffiJ-ffiaW*ifiaffi?iJSr t % Bodipy493/503T*«Sg$tv 
f:yp-7'T-fct3, F677A^n — ^(ic-fosRNAiT? 677 

[ 0 0 9 5] (3) ¥mSVyv—y t ¥BB\k^a — 7 r 
F666D^ n — ^fic- f os R N A <D 666&S - 680^g^£fS 
ffifclffittttft*SIE^£ *»Bodipy493/503T*««* 
fc^o— y-CfeU, F681A^n — ^(ic-fosRNA^ 681 

as-695as^»<4t^*sw^ifcsia^j* i b*>cy 5 

[0 0 9 6] (4) F669D^p— 7* £ FG84A:7*P— y 
F669D>^d — T7*f3c-fosRNA(D 669&X-683J&gc7)gfl 

ffi(^W^*^SSH^^l3*>Bodipy493/503^«8R^rfx 
fc^u — 9. F684A^d — "^(ic-fosR N AOO 684 

JfiS-698fiS^fflffi^ffi1«W^Sia^J^: l b*>Cy 5 

[0 0 9 7] 3lfi(0^a-^n j E:ni:o^'C', 

^LT^tfcl : 1 (OJt2p(w/j?-5J: 5 twc-fosRNAS: so 

(118-20) o ^<D^ 
*> gftX^? hsWmikMte (1) teXXf (2) O^ 

2-5ffiSi*nfc (3) (4) <n-?*—7mfr& 

frnt&&mi~tit£\zft/}>£faofr (i2i), 

[0 0 9 8] ±l5(0|l»-ettffl Uc4l8 
sl^y^DNA/o-yiCo^t, ^X-^x c-fosRN 
Ai^/Htl : lt'^lM, HPLC(£J:0, c-fo 
sR N A t JS-fr Ufc:/n — £ fc^o -y 4 o 

t*^stu^ (ni2 2) 0 i%mm 3 - 4 wzmmn-? 

n-y^, f^WrfltPfl 7 c-fosR N A*3 £Xf c-fosR 

y Kfr^rit*^**?)^ (l§i2 3) 0 F662D^P"7\ 
F664D^p— 7\ F666D7°n — 7\ F669D:/n — ~? ^ F677A 
7°D— y*(D Sffl&lt^-ftlh 40%-80% £>iftl^SW"C^ 
4 7*V y K($^MltV^^\ F679A^"D-^fi» 20 
%tit®ttti&<, F68lA-?v — 7b Vmkzfv-7'mzt 



#P*3¥ 1 1-285386 

22 

fi, (3) (Dyv — 7*m&£>frlt (F666D^P-y^:F68 
U^n-y) (4) (D/p-yil^bt (F669 

£ F684A7"o-^) H*3^-CS3te*-^ h 

So 

[0 0 9 9] cnP>oa^5>s #S£JfiMT^Lfc,fc5 

* 2 mm i jfao^assfca- y =td na/o-^ w^r 

dSsW*. ±ft20004SSORNA^^^i|#^(73 3 Ota 

[0 1 0 0] 
gB£"J<D^£ : 16 

i2#J£>8Bg : cDNAtomRNA 

NTCTAGTTGG TCTGTC 16 
IE#f## : 2 
IB£"J(D^£ : 16 

sa?yco^ : mm 

m&KDMM : cDNAtomRNA 

NCTTCTAGTT GGTCTG 16 
IE£iJ#-^ : 3 
ia^ijc^g^ : 16 

&M<OM : 
«<^» : 

m&lCOmW. : cDNAtomRNA 

NATCTTCTAG TTGGTC 16 

: 4 

£E£iJtO:S£ : 16 

la^ijcos : mm. 

h#oi;» : mm 

^\<OWm. : cDNAtomRNA 

NCTCATCTTC TAGTTC 36 
IS^iJ#-^ : 5 
gB£iJ(£>fi£ : 16 



(13) 



23 



mm 



: cDNAtomRNA 



GCAGACTTCT CNATCT 16 
E?iJa>ft£ : 16 

BE^USS : cDNAtomRNA 
iB£"J 

AAGCAGACTT CNTCAT 16 
IB?"J#-^ : 7 
la^iJtOg^ : 16 

: — #» 
BBM^fKg : cDNAtomRNA 

ia?'J 

CAAAGCAGAC TNTCTC 16 

la^js-s- : 8 

&ffl<0&& : 16 
gB^j<^ : J* 

BB?IJ<0«3jg : cDNAtomRNA 
IB?U 

CTGCAAAGCA GNACTT 16 

ia^j*-?- : 9 

ia^JO*$ : 16 

IB£'J<733I3S : cDNAtomRNA 

NATTATTAAT TCCATT 16 
IS^IJ*-^ : 10 
IE?'J<0;g£ : 16 

ia^J^S® : cDNAtomRNA 
NGTAAAACTT AAATGT 16 

mzm^ : 1 1 

IE£lj£>fi£ : 16 

Hcom : -#« 

h is— : 
BB^Jt^aS : cDNAtomRNA 



1D 



20 



30 



40 



NGATCCCTTT AGTTCC 16 
iE^J#^- : 12 
iB^'JtOfiS : 15 
ffi^S! : 



SE^J<0 



: cDNAtomRNA 



NTAGAAGGCC TGATA 15 
ia?"J#^- : 13 
ffi£lj£>fi£ : 16 

h tK n C/— : 



: cDNAtomRNA 



IB?IJ 

NCATTCAACA TAATAA 16 
IBJ'J#-^ : 14 
IE£IJ<Oft£ : 16 

: -*« 

IB^JOIISB : cDNAtomRNA 
gB^lJ 

TTTGGGATTC TNTGTA 16 
iE?iJ## : 15 
IB^'JtO^^ : 16 

m<nm : 

IB^JcO^S : cDNAtomRNA 
IB^iJ 

GGCCTTCTTG GNGCAT 16 
gE£lJ#-^ : 16 
SB^IJ^^:^ : 16 
gE^'J^ : 

iE?IJoaig : cDNAtomRNA 
IB^'J 

ATGAATCTTC TNTTCA 16 
gB£'J## : 17 
IB?iJ(7}^£ : 15 

SE^Ji^ 
gE^J 



: cDNAtomRNA 



50 



AATATTTAAA NTAAA 15 
gB^i## : 18 
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25 



26 



iS^J^g^ : 16 

iBjijtos : mm 

&n<DWm : cDNAtomRNA 

AGATACTATA TNTTAA 16 
IH^j#-^- : 19 
ga?lJ(7)fi£ : 16 

©tO£fc : — #1 

IS^JWHBg : cDNAtomRNA 

ia^j 

NGCCATTGTA GTTGTA 16 

SE?»J#* : 20 

fa^ijco^^ : 16 

sa^y^ : mm 



IEJ!i<0«jK : cDNAtomRNA 
NTCCATCTTT GAGCAA 16 

: cDNAtomRNA 



NCATGTCTAA TAAGTAA 17 

ia?'j#-9- : 22 

&ffl<D&i£ : 16 



: cDNAtomRNA 



NATACACAAT CGTTTG 16 
SE?IJ#-§- : 23 
SB?"J<Oft$ : 16 

ga^jcos : mm 
mcom : -&m 



: cDNAtomRNA 



ia^ijfO 

NCTTTGTTGT AATACC 16 
K?IJ#* : 24 
ga^fjtD^^ : 16 



10 



20 



30 



40 



J St : — * 
ia?"JcD«® : cDNAtomRNA 

NCTCATCAAC AACTTC 16 
Sa?"J#^- : 25 
ia^JO*S : 16 

m<Dm : — 

SETHIS : cDNAtomRNA 

NATCTTGCAA TGCTAG 16 

ga^fJ#-t : 26 
gE?iJ<0^£ : 16 

ie^j^ : mm 



IB^iJiOaS : cDNAtomRNA 

GCTGTTTGTG TNGTAT 16 
Sa^iJ#-^ : 27 
la^UOft ^ : 16 

la^JOffiH : cDNAtomRNA 

fa?'] 

ACTAACGTGT GNGTTC 16 

WSM^^r : 28 
IB^j(DS£ : 17 

sa^ijo^ : mm 

la^lJcDH^i : cDNAtomRNA 

CTGCATCTAC TTNTGTA 17 
ia?)J#^ : 29 
gE?'iOfi$ : 17 
ga^iJtO^ : gCg£ 
«(0» : -*« 



IB^iJcOli^ : cDWAtraoRNA 
Sa^lJT G ATTTTCTT 
Sa^tj#-^- : 30 
g5?'JcOft£ : 16 

es^st : ~*m 



TGNAATG 1 7 



so ga^ijto 



: cDNAtomRNA 
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GTTCTTTTCT GNCATC 16 

: 31 

K#J<0*£ : 16 
lEJlJtDSJg ; cDNAtomRNA 

AACATTCTCC ANTCAA 16 10 

: 32 

IB^J^*S : 16 

M^Komm : cDNAtomRNA 

AGAAGCCTTT TNCAGA 16 c 
[0101] 

AO^i--5«f^05SjRi~-5JeSBa^JA 1 A 2 (D z) ~h A 1 

pit, fflrtERNA^i-s^^jiiBci-SJeSia^JA 

1 A 2(7) 9 t>A 2t^7'lJ ^XpJife^CtSSffi^JB 2 

&^5Xn— XP 2 £&Rj££i*-£;*-rs/X£, (2) 
fufSRNAJii;!, flftfEXn— XP 1 b P 2 £ tfWgLX^X 

5iSSfiE^JB 1 B 2^t&fcH£;H5^f4, fiJlER NAO 30 
^^C031^i-^^Sia?iJ A 1 A 2 (Offi&flliga* 1 #«-e 

lWiSRNA(3?4#^<OjS^i-SiftSBB^JA 
1 A 2 WSftHS^ 2 *fi-C* fc 5 i: *iJRt 5 ^ f y X** 

t^TfeSo 

[0 10 2] ^rT\ ^^C^o^TRNA^flftM 

[0103] **0^l-«^*ffi(CJ; 9 , c-fos mR 

NA, IL-2 RNA V *3 iOTMV-L RNAO^^PIit^^ttJ-r 5 so 
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[0fl5<0fBmfc»W] 

[HIl] El tt^lBWiwffiS^ftJwj: t). RNAOiBD: 

«ifiS:*a-r5*ifeS:«*WI-*UfciaT**>5. (a)(4 

[0 2] 0 2*i**Wi-«6*i5felwJ: E), RNAO^ 

[13 3] Bl3li*5£P^lC«S^fel^J:!9, RNA^ 
F R E T3£**fi]ffl LT^ffir 

[04] 0 4 14, 2 1 a^)S3fe»«t y N 
n— X CL183D £ L198A) b 1L-2R N A 4r-=e/Ht 1 : 1 

(a) (4Xp — y<D&<Dk $<Dmyt*-<i? V/^fohte 
1% (b) f4Xn — XKIL-2RNA£*D;ifc«<£«#* 

[0 5] 0 5(4, 2«Sl*atOS:3t«8St^-y p'DNA7' 
n— X (L228D <h L243A) £1L-2R N A&^/Hfc 1 : 1 

(a) flXn— XO^O bfr&tbbte 
"To (b) (4Xn— XiwIL-2RNA^*P^_^^)S*^ 

ime] men, 2Wi$Ko^s^y^DNA7 p 

a— X (L389D t L404A) £IL-2R N ASr^-A-tb 1 : 1 

(a) fiXn— 7<DZ>.<Db ^CO^bfe*^ Y^tbh^> 
-To (b) l4Xn — XlwIL-2RNA*r*D?t7t«ro*3fc^ 
h £ £ ;b-?\ 

[07] 07*4, 2mmiB><o&ffl&m*}) =*dnax 

a— X (L536D t L550A) IL-2R N A Sr^A'fcb 1 : 1 

(a) (4Xo — -7<DZh<Ok ^ h/Hfe 

■To (b) (4Xa — X(^IL-2RNASr*PK.fc«(0^3t^ 

[08] 08(4, 2lSl»KSty^DNA7 P 
n— X (L715D t L730A) i: IL-2R N A Sr^Ht 1 : 1 

fo (b) (4Xn — XtwlL-2RNA%:J!lD*.fcS^)**;^ 
h £: fe ?> =bi" 0 

[09] 09*4, S*«»ty ^DNA^n-^i:IL-2 
h^'77 (HPLC) T^lt7ci:^£OHP LCCO^^ 

it (2 6 0 nm) Ti&ffi L 7c <h # ^HV^ 

[010] 01 0(4, 2aill^f7tSty3DN 
AXn-X (T62I) t T76A) £ TMV-LR N A 



(16) 
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30 



1 : l-Cift&Lfci^OSfl;*'^ VJ^^-tmX'h 
5o RNA(-) [fr7*—7<D?*<ObZ<r>&yt*'<9 h/U£r 
*> bte-fo RNA(+) tl^a -^irjMV-LR NASrMfcg 

[ui i] mi ni. 2aisifflo*3tasK^-y =fDN 

A^n— 7' (T2514D i T2529A) ^ TMV-LR N A Sr^vl* 
Jtl : 1 T-^Lfc^O^X^ 0T£> 
5o RNA(-) li^o-^^tSO**^ h/^Sr 
3b6^-r o RNA(+)(i-7 6 n — s^CLTMV-LR N A SrJD 

[012] B12H, 2«® liSa^5feagR^-i; =fDN 
A/n- y (T3380D £ T3396A) t TMV-LR N A Sr^e/U 

jti : i x-&'£i,izkz<D&ytx'<# h^^Tjk-rmxh 

5 0 RNA(-) &yxj-7*<D&<Dt ^<D^%^-<^ 

*> <b iPi" 0 RN A (+) f 1 ^ o — :/ 1 CTMV - L R N A & 1) D ;t 7c « 

[01 3] 01 3d, 2«isi jsao^^wstt^y =^dn 

(T4038D £ T4053A) <h TMV-LR N A £r^A- 
Jtl : 1 Til^b7~££<D^^;*-<^ h/l/Sr^tBT** 

3. RNA(-) fr-7*<--7<r>?*<nb ^(D^ft*^? 20 

fctb:b-r c RNA(+)fi^n — ^(CTMV-LR NA«r3bDx.fc« 

[01 4] 01 4 11, 2aSl*a^S*SfflKty^DN 
A7^n — 37' (T5281D £ T5296A) £ TMV-LR N A £^r/V 
Jtl : 1 •vm&l.tiik£<D&y£*'<# h/U*^i-0-C*> 
60 RNA(-) H^n-^tD^cD^^^^Tt;^^^ h^&- 
fe *b te-to RNA (+) (1:/ p -yi^TMV-LR N A &*D;tfc« 

[01 5] 01 5(1, 2lilg(D^I!ltll^DN 
A7*n— y (T5479D <t T5494A) ^ TMV-LR N A Sr^/U 30 
tbl : 1 *t?il'&Lfc£#£>^3fc;*'<^ h/^^t0T*fc 
£ c RNA(-) u <r>fy<n> t t^^c*^ h/^£r 
fe ^^i"o RNA (+) ll:/u — i/t-nTMV-LR N A 

[01 6] 01 6(1, 2mm 1 m^^tWM^r V ^'DN 
A^o-y (T1926D £ T1941A) £ TMV-LR N A Sr^u 

tbl : 1 X*m-£L'tcb%(D'&yt*<<£ b;\s$:7jk-fmxh 
£ D RNA(-) f±^n-yo^^#(^^5t^^^ 

h b ^"To RNA (+) II ;/p —:/(;: TMV-LR N A *r*D;t 



[01 7] 01 7(1, 2«Slffi<a*3te«58*-y =DN 
A/o-7' (F664D £ F679A) t c-fosR N ASr^/Utb 

[018J018I1, 2affllfi(0*5t«»^-y =^DN 
A/d-/ (F662D i: F677A) ic-fosR N A Sr^/UJfc 
1 : 1 X^Lzct ^(D^kyt^^ h^S:^tBt-fc 

[0i 9] 01 9(1, 2ajgiffi^3tai*^-y =^dn 

Ayo-/ (F666D t F681A) £ c-fosR N A 

1 : 1 -eiE'&Lfct #<o^3t^^^ h^*^i-0-efc 

[0201020(1, 2liniOf3tl^y ^"DN 
A/d-7' (F669D £ F684A) t c-fosR N A Sr^/Ptb 

1 : 1 xm^-sistzk h/^^tat-fc 

[0211 021 (1, 01 7 ~0 2 0 (D^^fe^^^ Vfr 
fC^5(t5, 5 1 5nm^«g (Isis ) t 6 7 0 n 

m<7?*3fe5feS ( I 670 ) t £>tt* ( I 670 / I 515 ) 

60 y'^la^.^^iirfl-^^^X, F664D/F679A (1 

01 7<D^^<^ h^K F662D/F677A (10 1 8 
^ h/K F666D/F681A (1 0 1 9 <D*^# h/K F669D 
/F684A fl |20W^^ h/K T*fo£ 0 I"- c 

-fosRNAj (1, yv — z7<Dfr<D$kyt*'<? h^CDi&X 

[02 2] 02 2(1, KSty^DNA/o-yi 

c-fosRNA^r^^Jt 1 : 1 XfeS LfcR*sf£rS&3S*&f*: 
^a-^h^7^ (HPLC) -e^BIUfet ^OHP LC 

[0231 0 2 3 (1, 01 9iDHPL CcO^^— h 

X, c-fosRNA ^S^U/t^c^OJt^^r^UXl^o 
HPLCf t — ht02 ot^^Jc^ (jSttJtf)-?-^ t°— 

[02 4] 02 4(1, ^^[I^^tt^t6RNA^ 
Sft«itSr«^;Wtw^i-0T*>tl, l*«»3g, /u-^ 
it, X(12*IB«3g*^i-o 
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